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When shopping online, customers may be less likely to buy a product if they feel 
frustrated with the website’s interface. However, few studies have investigated what 
attributes contribute to frustration with websites’ design. The goal of this study was to 
determine whether deficiencies in the information and visual design of a website can 
cause frustration. In a within-subjects design, participants were asked to do several tasks 
on four different versions of a website and afterwards were asked to complete a survey 
for each version. The results showed that color and information deficiency did cause 
frustration in users. These results will likely help website designers (or even marketing 
researchers) in designing more effective websites, as well as ways that can help the 
consumer have a more enjoyable online experience. 














Over the past several years, e-commerce and internet usage have seen a dramatic 
shift when compared to regular traditional shopping (Farber, 2016; Rigby, 2011). Since 
2000, e-commerce has risen from .8% to 8.9% of total sales in the United States alone 
(Piesto, 2001; U.S. Census Bureau, 2018). Internet usage, on the other hand, has seen a 
1058% growth since 2000, with over 4 billion users online (World Internet Usage and 
Population Statistics, 2017). This new medium of shopping has provided shoppers with a 
myriad of choices and more information about products than ever before. One direction 
of the online shopping environment is the unlimited time and space for users to browse 
their options (Wen et al., 2011). In this context, it is clearly important for businesses to 
design websites that are pleasant to their users (Gehrke & Turban, 1999). Though there 
have been numerous studies conducted on what makes websites successful, there have 
been limited studies that discuss what aspects of online browsing cause frustration or 
irritation (a similar construct used interchangeably with frustration in previous studies) 
(Ganguly et al., 2010; Gao & Koufaris, 2006; Hasan, 2016). While frustrating and 
irritating factors have been studied in traditional shopping environments in regard to 
decreasing negative emotions in customers, there is a growing need to take frustrating 
factors into account when examining online shopping (d’Astous, 2000; Lim, 2015).     
The negative effects of frustration and irritation have been explored in numerous 
consumer attitude studies. One study mentions how irritation can be measured to 
determine the overall enjoyment of the shopping experience (d’Astous, 2000). Irritating 
and frustrating situations can also impact a user’s intention to further interact with a 
website and may also lead to trust issues with e-commerce overall (Gao & Wu, 2010). 
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Irritation can also impact the overall purchase intention of a consumer to where he or she 
will no longer consider continuing with the buying process (Gao & Wu, 2010; Thota, 
2012). The study of user frustration/irritation in website browsing is valuable for three 
main reasons. First, for online businesses to better encourage positive consumer 
behaviors, online businesses should not only focus on the promotion of positive emotions 
in users but also on the minimizing of negative emotions, because these emotions can 
inhibit the growth of a website’s success (Azeem, 2012). Second, since negative 
experiences tend to be reported more than positive experiences, ignoring irritation can 
lead to negative word-of-mouth (the opinion an individual communicates to another 
individual; Thota, 2012). Third, if a user deems an e-commerce website too irritating to 
engage, then that individual will likely seek the services or products that competitors 
deliver (Hasan, 2016; Wu et al., 2014). In summary, there are several reasons to study the 
relationship between website design and frustration, especially since past research on 
behaviors like frustration in online browsing has been limited (Hasan, 2016).  
Like traditional stores, websites have a need for effective design so that users will 
interact further or return to make a purchase (Gehrke & Turban, 1999). Traditional stores 
use various design layouts and shelving to leave a positive impact on consumers, whether 
to create an ease of mind or a quicker way for consumers to do their shopping—or both 
(Elber, 2016; Rigby, 2011). Though design of both websites and conventional stores have 
the same purpose, the design of a website is just as important, if not more significant, for 
two main reasons. First, the content of a website delivers a general picture of what the 
business provides without the consumer seeing the items in person, so designing the 
pages in an understanding manner is crucial. Second, websites do not get the advantage 
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of having cashiers or self-checkouts when you “walk through the door,” so design and 
information regarding how to complete a transaction is important for ease of access by 
the consumer. Without assistance or in-person observation of the business, these elements 
make web design vital in attracting customers (Liang & Lai, 2002).  
While design factors for traditional stores are simplified into aesthetics (color, 
scale, etc.) and functions (layout, signage, etc.), determining design characteristics of a 
website into categories has been difficult and broad in nature (Baker, 1986; Cyr, 2008; 
Liang & Lai, 2002). Seckler et al. (2015) mention in their study that website design 
should be divided into five main components: content design (payment options), graphic 
design (layout), personal and social proof (from other users or friends), social-cue design 
(images of company), and structure design (ease of use). Hausman & Siekpe (2009) 
claim in their study that website design must take into account computer factors and 
human factors, where “computer” involves high tasks such as navigation and “human” 
involve low tasks such as the visual appearance of a site.  
But in a previous work where a similar construct (irritation) was used, 
information design, visual design, and navigation design were successful in being 
appropriate measures (Hasan, 2016). Information, visual, and navigation design were also 
first categorized as factors of website design in an earlier research study and were defined 
in a literary work pertaining to user experience (overall interaction a user has with a 
website) (Cyr, 2008; Garrett, 2010). Therefore, these design factors are justifiably 
appropriate to study frustration.  
For that reason, the aim of the present research was to extend the findings of a 
previous study done by Hasan (2016). Hasan (2016) used the design factors of 
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information, visual, and navigation to see if there was a negative correlation between 
them and a similar construct of frustration, perceived irritation. The present study 
investigated if poorly designed information and visual elements in fact cause frustration 
in website users. Like Hasan (2016) mentions in his study, it would be difficult (if not 
impossible) to test every variable within each design element. Therefore, the researcher 
carefully chose one variable from the two design elements (information and visual) to see 
if they cause frustration. So, in this study, color was selected as a variable for visual 
design, and information regarding products and the business were designated as the 
variable for information design. Knowing what generates frustration in users or potential 
customers is vital for any online business. Identifying the negative facets can be useful in 
helping strengthen and enhance the overall aesthetic appeal and usability of a website.  
2. Literature Review & Hypotheses 
2.1 Perceived Frustration  
Irritation/Frustration, in a marketing sense, can be defined as the reaction 
customers develop from marketing stimuli that annoys, insults, or offends (Ducoffe, 
1996). In a more demarcated tone, it can be said to be “provoking, causing displeasure, 
momentary impatience, [and is] …more negative than dislike” (Aaker & Bruzzone, 
1985). In the online shopping context, web frustration pertains to the degree of 
annoyance an online shopper experiences when interacting with a website that is deemed 
messy and irritating (Gao & Wu, 2010; Lim & Ting, 2012). These negative interactions 
can be caused by a lot of things. Gao and Koufaris (2006) state that web irritation can be 
associated with distraction and confusion in online users when browsing a website that 
has poor design, structure, navigation capabilities, or functionality. Aspects such as 
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disorganized color schemes, animation, inoperative links, and graphics can inflict 
irritation in web users (Hausman & Siekpe, 2009). Other studies have shown that 
flamboyant layout designs made purely to garner the attention of users at the expense of 
ease of use may cause annoyance and anger in users, while other aspects such as 
improperly sized graphics and excessive pop-ups also lead to negative emotional 
reactions, which can then lead to avoidance behavior (Luo, 2002; Peters et al., 2007). 
Irritation with these negative triggers often results in tarnishing a users’ experience and 
consideration of a website (Ducoffe, 1996).  
Gao and Wu (2010) provided a solid picture of what leads to frustration in their 
research. They state that frustrating experiences (especially shopping) on websites lead 
consumers to believe that the online business lacks compassion, competence, integrity, 
and reliability. One example the research yielded was that poorly structured layouts often 
create frustration because navigation is inhibited. This in turn leads to consumers not 
being able to find the products that they were looking to purchase. The resulting 
frustration causes a long-lasting impact, muddying the consumer’s view of the online 
vender’s competence. Alternatively, the researchers suggested that frustration can be 
combatted with helpful items to improve navigation such as a search engine or hyperlinks 
(Gao & Wu, 2010).  
User irritation/frustration can diminish the overall effectiveness of the marketing 
appeal which the online business is trying to deliver. Thus, it is crucial that said 
businesses effectively design their websites in a way that minimalizes or extinguishes 
frustrating emotions that can affect the success of a very important medium in today’s 
shopping environment.    
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2.2 Website Design, Atmospherics, & Parameters 
Although online shopping contains some innate drawbacks (lack of in-person 
experience, trust issues, etc.), it continues to grow every year as technology continues to 
advance (Ganguly et al., 2010; Wolfinbarger & Gilly, 2003). With this growth, measuring 
effective website design elements has become a necessity for all businesses to stay 
relevant, competitive, and successful (Hasan & Abuelrub, 2011). In response, it has been 
crucial for companies to have measurements that allow assessment of website 
characteristics, such as quality and performance (Hasan & Abuelrub, 2011). Website 
design can be defined as the arrangement of elements that users interact with while 
browsing a website, whether it be information, layout, navigation, or product selection 
(Wolfinbarger & Gilly, 2003). Most importantly, said website design elements should 
help lead the customer to accomplish the goals of what the business is trying to address 
through the website (Csikszentmihalyi & Geirland, 1996). For most online businesses, 
the main objective of website design is to make the site more accessible, profitable, 
useful, and successful (Signore, 2005). If a website is deemed challenging and not 
interactable, then the business will lose customers and then its standing amongst its 
competitors (Hasan & Abuelrub, 2011). It can even lead to a frustrating shopping 
experience (Lim & Ting, 2012). Cho and Park (2001) reaffirm that customer satisfaction 
is linked to good website quality. Another study affirmed this by finding that good 
website design has a positive correlation with users’ overall satisfaction and quality of 
service given during the interaction (Lee & Lin, 2005). Thus, it is important for 
companies to have a well-designed website to attract and keep customers as well as 
reduce negative emotions (Ganguly et al., 2010). 
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With online sales increasing each year, businesses that have had a traditional 
physical location have realized the importance of having an online presence to maintain 
relevance and increase profitability (Chiu et al., 2014). It would only follow that the 
principles of website design would be crucial and beneficial for companies to understand 
(Cebi, 2013). Though traditional and online shopping are separate mediums, both have 
similarities regarding atmosphere. In an early study conducted back in the 1970s, a 
researcher termed store atmosphere as the designing process of building a better 
shopping atmosphere in store space so that positive emotions in consumers can be 
increased, which then can boost the chances of them making a purchase (Kotler, 1973). 
Throughout the study, the researcher argued that store atmosphere is an important factor 
when it comes to the overall shopping experience. Consumers not only consider the 
products or services being offered by a company but also the entire shopping experience 
when it comes to the purchase process (Kotler, 1973). In a physical store atmosphere, 
many sensory cues are manipulated to better please customers; these include lighting, 
music, color, and even scent (Morrison et al., 2011; Soars, 2009). But in an online 
website atmosphere, only auditory and visual cues can be used to build positive emotions 
in users (Cheng et al., 2009).  
It’s important for companies to consider which web atmospherics work best for 
their website and how to manipulate them (Lim, 2013). Dailey (2004) takes the term store 
atmosphere and turns it into a term that can be used to better describe the online 
environment. In her research, Dailey (2004) defines the term web atmospherics as “the 
conscious designing of web environments to create positive effects (e.g., positive affect, 
positive cognitions, etc.) in users in order to increase favorable consumer responses (e.g. 
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site revisiting, browsing, etc.).” An example would be when marketers design a website 
in a way that attracts a customer to further engage with the website. A later study goes 
more into depth by defining web atmospherics as the website design attributes that 
influence online user behavior (Al-Qeisi et al., 2014; Dennis et al., 2009). In other words, 
which elements have the most importance in building positive consumer behavior? With 
both definitions, understanding and manipulating web atmospherics in a way that 
produces positive emotions helps websites become more successful and entertaining 
(Lim, 2013).  
There are many parameters of website design, but there has been limited research 
to determine which ones should be considered (Cebi, 2013). In his study, Cebi (2013) did 
extensive research into previous works and used several models to see if there was 
importance in certain parameters and if there were interactions between the parameters. 
Some of the main design parameters that he worked with are the following: usability, 
visibility, technical, content, security, communication, and prestige. Each of the 
parameters contained subsets of parameters to be studied (layout, speed, privacy, 
helpfulness, reputation, etc.). He concluded that website designers should take parameters 
such as the ones listed above into account because each one has a different importance 
level depending on the type of website being designed (shopping, travel, education, etc.) 
(Cebi, 2013). Though Cebi (2013) covered many elements of website design in his 
research, others have focused on using certain elements to see if they influenced certain 
behavior (Cyr & Bonanni, 2005; Gao & Wu, 2010; Wen et al., 2011). Still, one researcher 
claimed that using all would be difficult to achieve (Hasan, 2016). Thus, focusing only on 
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certain constructs would help better the study and provide stronger feedback to 
researchers.   
Website design is a field that has been faced with challenges because of the 
difficulty of dividing design aspects into a meaningful representation (Ganguly et al., 
2010). In previous studies website design has been broken down into several design 
subsets based on certain criteria (quality, user experience, human factors, etc.) (Al-Qeisi 
et al., 2014; Cyr & Bonanni, 2005; Flavián et al., 2008; Garrett, 2010; Hausman & 
Siekpe, 2009). Aladwani (2006) focused on four subsets (appearance, general content, 
specific content, and technical) of a website and how the model can influence the 
purchase behaviors and attitudes of potential online customers. Appearance includes 
attractiveness, visuals, and appropriately using the right colors and fonts. General content 
contains accuracy, clarity, completeness, conciseness, currency, and usability. Specific 
content refers to the information of the business, such as background and contact 
information. Technical factors include browsing elements such as ease of navigation, 
security, and speed of website. With these components, Aladwani (2006) suggested that 
these elements can help improve website quality.  
In another study, researchers used computer and human factors such as 
usefulness, entertainment, and informativeness to see if they had an influence on users’ 
behavioral intentions of purchasing or revisiting a website (Chiu & Yang, 2015). In his 
work, Garrett (2010) addressed six elements as the best means to better user experience 
(the experience users encounter with a website). The elements are information 
architecture, content design, information design, interaction design, navigation design, 
and visual design. To study gender differences in the perception of website design, Cyr 
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and Bonanni (2005) chose a subset of these six elements: information, navigation, and 
visual design as the critical elements. Cyr (2008) went on to investigate if these design 
constructs were valid to use in research and found confirmation. When other studies used 
these three design elements, the studies found useful results for other researchers to 
further investigate (Ganguly et al., 2010; Hasan 2016). For example, Hasan (2016) found 
that information, navigation, and visual design elements were associated with irritation 
levels in users. Due to time constraints and lack of website building experience of the 
researcher, only two of the design elements were examined in the present study: 
information and visual design.  
2.2.1 Information Design 
As the online platform continues to grow, more information is now available to 
consumers when compared to traditional offline sources (Chen et al., 2009). Information 
design entails the website’s information (written, visual, and in some cases audible) and 
how it is structured (Ganguly et al., 2010). Good information design also comprises 
information that is accurate, current, understandable, and relevant (Cyr & Bonanni, 2005; 
Lee & Kozar, 2006). Information design also contains information on the products being 
sold on a website (Hsieh et al., 2015; Yang et al., 2005). Information architecture 
specifies where that and other content is located, such as where an icon or taskbar is 
placed, but information design would be if those elements display accurate information to 
users (Garrett, 2010). Information on a website is important because it helps customers to 
familiarize themselves with the business and the products that are being offered (Yang et 
al., 2005). Information about the organization and products and/or services is important 
because it has a crucial effect on the satisfaction of consumers (Kim & Eom, 2002). 
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Furthermore, previous research has indicated that information quality on a website may 
signal the quality of the products being sold because customers evaluate product value 
based on the information provided as compared to in-store shopping where most 
evaluation can be self-deducted by personal observation before purchase (Wang & 
Strong, 1996). Because of consumer dependency on information when shopping online, 
the quality of the information is crucial for a website to be successful (Liu & Arnett, 
2000). It’s because of this dependency on information that information design can also 
impact other aspects like loyalty and trust. Mithas et al. (2006) stated in their research 
that if information is accurate, current, and relevant, then the information content can 
create loyalty in customers. These customers could be incentivized to keep their business 
at the same company. As far as trust, Corritore et al. (2005) emphasized that if users 
gather information that is reliable and relevant to their task, then trust of the website can 
be founded. This statement was further supported when Cyr (2008) found significant 
results that information design had a positive relationship with trust. 
There have been inconsistencies as to how much information is deemed adequate. 
According to Thongpapanl and Ashraf (2011), “studies to date report conflicting results 
regarding the amount of information that a website should provide in order to reduce 
customer risk perception and enable informed purchase decisions.” One study suggested 
that there should be a balance of adequate information because it has a strong positive 
influence on perceived usefulness of the website (Herrero & San Martín, 2012). The 
researchers go on to state that websites should have a “detailed description” of what is 
being offered on the website and include images and other visuals or audibilities to help 
reduced the assumptions of perceived risk (Herrero & San Martín, 2012). Siegel (2007) 
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argued that for a website to be successful in the long run, it should deliver extensive 
information that is digestible and easy to understand to consumers. It has also been 
believed that online shoppers may not be able absorb large amounts of information while 
trying to make a purchase decision (Park & Stoel, 2005). Therefore, information quality 
(descriptive, detail, and readability) could be more valuable to online shoppers than 
information quantity. Still, as previously mentioned, there is limited research as to what is 
considered an “adequate” amount of information, and the researcher was unable to find 
past studies that discussed or tested little to no information being available on a website. 
During her website construction, the researcher came across a website for a local business 
in Dahlonega that sold the exact item being added to the websites used in the experiment. 
On this website, there was limited information about the item, such as no page count, 
item size, author, etc. that would be beneficial for customers to know. With this 
information and other details gathered through research and advice, the researcher 
decided to use this and other guidance as the main construct for testing. The goal was to 
examine if inadequate information would produce greater levels of frustration in users 
when compared with an adequate amount of information. The following hypothesis was 
developed: 
H1. Poor information design (inadequate information) will produce greater frustration in 
individuals compared to websites with more information. 
2.2.2 Visual Design 
Visual design is considered one of the most important design elements because it 
can influence users’ opinion of a website (Rubab et al., 2018). This may be due to how 
visual aesthetic design of a website has a strong influence on a user’s first impression, 
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which can be developed in a speed of 50 milliseconds (Lingaard et al., 2006). The visual 
design element of a website contains aspects like aesthetics, balance, emotional appeal, 
and unification of the entire graphical layout (Cyr & Bonanni, 2005). It also deals with 
animations, colors, fonts, images, graphics, and shapes (Cyr & Bonanni, 2005; Ganguly 
et al., 2010). Mobilizing these elements into an image header, appealing button icons, and 
suitable fonts can have a positive influence on users’ opinions of a website, and it can 
also increase perceived usefulness when compared to a single page layout that doesn’t 
properly utilize those elements (Schultz, 2005). One study suggested that visual design 
elements when viewed as a whole should go hand in hand with overall website design 
(e.g., usability) to create an “aesthetic experience” instead of being treated as individual 
elements (Lavie & Tractinsky, 2003). According to Cyr et al. (2009), visual design is a 
crucial aspect of a website because it influences users’ excitement and emotional 
opinions which can develop into increased satisfaction in using a website. More 
importantly, good visual design can influence consumers’ perceptions of quality of the 
product and the business (Wells et al., 2011). Like information design, visual design can 
influence other elements such as enjoyment, satisfaction, trust, and usability. In an older 
study, Karvonen (2000) found that “aesthetic beauty” of a website has a positive 
correlation with trust. Cyr (2008) suggested that visual design tends to influence trust 
(depending on the country) and satisfaction. Cyr (2008) went on to state that visual 
design can provide enjoyment to consumers because it affects the attractiveness of the 
vibe and look of a website. Visual design, too, can be an important factor in website 
usability (Ganguly et al., 2010). It has been found that websites with a good balance of 
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color and visuals are more usable than websites that have poor visual design such as 
using unattractive color schemes (Brady & Philips, 2003).  
For the purpose of the present study, the researcher used color manipulation to 
examine the impact of visual design on website users’ frustration. In previous studies, 
researchers found that good website design along with proper use of colors may attract 
and encourage interactivity in consumers, which can build satisfaction with a business 
website (Karvonen, 2000; Moore et al., 2005). Also, colors have been thought to have a 
behavioral influence on consumer demographics like age, culture, and gender (Cyr et al. 
2010). According to a recent study done by Ettis (2017), there have been numerous 
studies of how the appeal of color affects advertising, brand logos, products/product 
packaging, and store atmospherics; but there hasn’t been much research on how color 
choice can affect online consumers when browsing websites. Color appeal is the “the 
degree to which colors on websites are perceived by the user as pleasing, appealing, and 
appropriate” (Cyr et al, 2010). Color is said to have three main elements: brightness, hue, 
and saturation (Trouvé, 1991). Brightness is considered to be how dark or light a color is 
when seen emitted from an object. Hue can be described as the tonality or shade of a 
specific color, such as blue (sky blue, navy blue, etc.). Saturation is the intensity that is 
perceived in a color. In Pelet’s and Papadopoulou’s (2012) study, they found that color 
components did have a direct influence on online buying intentions and concluded that 
website designers should take color components into account. Another way to view color 
is to divide it into warm and cool categories. Warm colors are those that have high 
wavelengths (reds, oranges, and yellows), and cool colors are those that have low 
wavelengths (blues, greens, and whites) (Ettis, 2017). Warm colors are said to be exciting 
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and vivid, whereas cool colors are known to be calm, happy, peaceful, pleasant, and 
relaxing (Bellizzi & Hite, 1992; Ettis, 2010). When colors are used in marketing, it has 
been found that certain colors, such as blue, are deemed more appealing and favorable 
than other colors (Lichtlé, 2007). In fact, cool colors in general are said to be more 
attractive than warm colors (Cyr et al, 2010; Lalomia & Happ, 1987). Since cool colors 
are said to be more effective, many studies have used blue against other colors and found 
that it was a favorable color (Bonnardel et al., 2011; Cyr et al, 2010; Ettis, 2017). As far 
as grayscale or black and white color schemes, websites that contained spectrum colors 
(blue, green, etc.) were better liked by participants (Bonnardel et al., 2011; Pelet & 
Papadopoulou, 2012).  
Though blue has been tested in many studies, another favorable cool color, green 
(based on numerous studies), has been used in research on a limited basis (Crozier, 1999; 
Pelet & Papadopoulou, 2012). In a behavioral context, green is said to represent 
calmness, nature, peace, relaxation, stability, and in other terms associated with success 
(money) (Elliott & Maier, 2007; Morton, 1997). In the sole study found to have used 
green, websites that contained chromatic colors like green were more significant on 
memorization of information and buying intention than achromatic colors like black and 
white (Pelet & Papadopoulou, 2012). With these findings, the researcher used green as 
the main color of the websites that were designed for the study, and since the business 
used (Dahlonega General Store) has a “down to earth atmosphere” in its store and 
product offerings, green seemed appropriate to use as the main color scheme in the 
website layout (other colors can be found in the images). And since grayscale and black 
and white were found to be less successful in previous studies, they were hypothesized to 
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have higher frustration levels in users than spectrum colors. Therefore, the following 
hypothesis was developed:  
H2. Poor visual design (lack of color) will produce greater frustration in individuals 
compared to websites with color. 
3. Methodology 
3.1 Participants  
Participants were recruited through the SONA/NERD system at the University of 
North Georgia’s Dahlonega campus. The system is used for students taking PSYC1101 
(Introduction to Psychology) and other psychology courses who may participate in 
research to earn course credit.  All participants were required to be 18 years or older, 
have some experience with using websites, and have normal color vision. Approximately 
42 students participated in the study, and 41 were used in the analysis. One participant’s 
data had to be excluded because the individual failed to complete some of the tasks in the 
procedure. All students were asked to provide their age and gender. Participants’ ages fell 
between 18-35, and 28 participants were female and 12 were male. Only one participant 
preferred to remain anonymous with age and gender. 
3.2 Materials and Design 
The study used a 2 x 2 repeated measures experimental design. Four different 
versions of a local business’ website were created by the researcher. The researcher 
received permission from the owner of the Dahlonega General Store in Dahlonega, GA to 
use his business as a premise for the websites. In the four versions, information and 
visual design elements were the constructs that were manipulated. The first independent 
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variable determined if participants were shown a colorful website (with green being the 
most prominent color) or a grayscale version. The second independent variable 
determined if participants were shown a version of the website with very limited textual 
information or a version with additional textual information. Overall, there were four 
versions of the website that contained 2 different variables (grayscale with additional 
information, etc.). Table 3.2 below provides a summary of how the websites were 
designed. 
Each participant received a set of printed instructions, as well as a paper form 
containing a list of 16 “treasure hunt” items to seek out on the website, with 4 different 
items for each version. They also received a questionnaire based on questions used in 
Cyr’s and Bonanni’s (2005) work and questions that had to be modified (to better fit the 
research) to assess participants’ perceived irritation or satisfaction with the websites (Cyr 
et al., 2006; Hausman & Siekpe, 2009). In all three studies, the scales were validated as 
proper measures to use in research.  
Participants did the experiment on a 3.30 GHz Intel Core i5-4590 CPU desktop 
that has 8 GB of RAM. The display is 27 inches (diagonal length) and has a screen 
resolution of 2560 x 1440. The screen supports 16.7 million colors and has a color depth 






















 3.3 Procedure 
Participants were asked to meet at the university’s psychology lab to participate in 
the experiment. Participants were greeted and given the instructions for the study. For the 
study, a within-subjects design was used. Hence, all participants interacted with all four 
versions of the website. To help reduce order effects, the tasks and website order were 
counterbalanced across participants. A 4-question “treasure hunt” was provided for each 
version. An example of a question from the treasure hunt task was to “Find ‘Gold Bar 
Paperweight’ product.” The technique of asking for product details (SKU, price, etc.) was 
done to make sure that participants had to interact with the website. The full treasure hunt 
tasks can be found on page 50. After each treasure hunt for each website participants 
were asked to fill out a nine-question survey addressing the quality of the websites’ 
information and visual design, and participants’ overall frustration or satisfaction with the 
website were addressed. All statements were either based on or influenced by 
measurement scales from past studies; some questions were modified based on previous 
questionnaires to help better fit the study. The survey contained three questions regarding 
information design. An example would be: “I find the information on this site to be well 
organized.” For visual design, three questions were provided to fill out. An example 
question from the survey is: “The screen design (i.e. colors, layout, etc.) is attractive.” 
Lastly, another three questions were asked to measure frustration. An example used to 
measure frustration is: “Overall, I felt frustrated with the website.” The full survey can be 
found on page 53. All nine questions used a 5-point Likert scale, where 1=Strongly 
Disagree and 5=Strongly Agree. Participants did the procedure process four times, once 
for each website version. Since participants had to repeat the procedure, the length of the 
22 
 
question wording and survey overall were minimalized so that participants would be less 
likely to rush and give false feedback. The procedure took around 30 minutes to 
complete. 
4. Results 
A repeated-measures ANOVA test was used to analyze the effects of information 
and color on participants’ frustration with all four versions of the website. The sections 
below provide the results that were found, based on analyses of frustration, visual quality, 
and information quality. Figure 4.1 below provides a graph with the means incorporating 




4.1 Analysis of Frustration with the Websites      
There was a significant main effect of information on frustration with the website, 
F (1, 40) = 54.13, p < .001. Participants reported less frustration with the high 
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information condition (M = 2.13, SE = .12) compared to the low information condition 
(M = 3.2, SE = .12).                                                                                                                   
There was also a significant main effect of visual design (color) on frustration 
with the website, F (1, 40) = 10.25, p < .003. Participants reported less frustration with 
the color website (M = 2.5, SE = .11) compared to the grayscale website (M = 2.83, SE = 
.11).  
The interaction between Information and Visual design was nonsignificant, p > 
.05. 
Table 4.1.1 below provides all the results of overall frustration.  
Table 4.1.1  
  
Analysis of Overall Frustration  
















Color 2.5 .11 
Grayscale 2.83 .11 
 
4.2 Analysis of Users’ Perception of Visual Quality 
There was a significant main effect of color on participants’ perception of visual 
quality, where ratings were higher for the colored version of the website compared to the 
grayscale versions—F (1,40) = 69.13, p < .001. Participants reported higher visual 
24 
 
quality with the colorful website (M = 2.089, SE = .091) compared to the grayscale 
version (M = 3.358, SE = .15), where lower means indicate higher quality.  
There was also a significant main effect of additional text on participants’ 
perception of visual quality, where participants rated the version of the website with more 
text better quality (M = 2.516, SE = .113), compared to the version with less text (M = 
2.931, SE = .11), F (1,40) = 18.999, p < .001.  














Color vs. Grayscale 69.13 .000 Color 2.089 .091 












   *Lower means indicate higher quality 
       
4.3 Analysis of Users’ Perception of Information Quality 
There was a significant main effect of additional textual information on 
participants’ perception of information quality of products and services over the limited 
information version of the website F (1,40) = 99.994, p < .001. Participants rated the 
more textual information condition as higher quality (M = 1.902, SE = .104) when 
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compared to limited information condition (M = 3.171, SE = .114). Lower means indicate 
higher quality. 
There was no significant effect of visual design on information quality. 




Users’ Perceptions of Information Quality 
















   *Lower means indicate higher quality 
 
5. Discussion 
Building on the work conducted by Hasan (2016), the goal of this research was to 
determine whether certain information and visual design elements cause frustration in 
website users. With color and an adequate amount of information being the main 
variables manipulated in the two design areas, it was hypothesized that a lack of color 
(grayscale) and an inadequate amount of information would cause frustration in users that 
interacted with a shopping website. This was done by creating websites where all 
measures were manipulated equally. Lack of color and inadequate information were all 
consistent in the versions of the website. It was concluded that the results supported both 
hypotheses. The results revealed that the variables that were negatively manipulated did 
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cause frustration in users while the variables that were left positive (color and an 
adequate amount of information) did not significantly cause frustration in participants of 
this research. These findings provide important details for businesses and website 
designers to consider when making their websites.   
As stated by H1, poor information design (inadequate information) did cause 
frustration in users. The results align with what was found in Hasan’s (2016), except that 
his study used a correlation examination. But unlike Hasan’s findings, information design 
had a slightly more significant effect on frustration than did color. This may be due to 
how the “treasure hunt” was constructed. Participants were asked to find different details 
on the different versions of the website, which entailed more interaction with information 
than did color, which was simply looking at the website. The tasks were designed to 
make sure that participants were indeed looking and using the site. With these tasks, 
participants were asked to write down information that the questions were seeking. 
Therefore, participants may have found the treasure hunt more frustrating than the color 
because there was more work involved. Still, it was found that the website versions that 
had very little information were more frustrating than were the versions that had the 
information. So, this may imply that the users were only frustrated when they were not 
able to answer the questions from the treasure hunt. Nevertheless, the results found that 
the information design element is consistent with Hasan (2016) and Gao and Koufaris 
(2006) when dealing with frustration.  
As H2 implies, poor visual design (lack of color) was found to cause frustration in 
users when compared to the versions with color. This is consistent with the works 
conducted by Bonnardel et al. (2011) and Pelet and Papadopoulou (2012) where they 
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stated that spectrum colors (blue, green, etc.) were more liked than grayscale or black and 
white in a website setting. The results were also consistent with a study that tested color 
in an environmental setting, where chromatic colors were found to be more attractive and 
pleasant than achromatic colors (Öztürk & Ural, 2012). In fact, one of the participants in 
this study mentioned how the grayscale version hurt their eyes due to color contrast and 
how he or she preferred the chromatic color version better. Therefore, it has been shown 
that grayscale caused more frustration in participants than did the color version, where 
green was the main layout scheme.  
With these results, websites designers should be cautious as to which colors and 
how much information should be used on websites. If a website does not provide an 
adequate amount of information that contains all the information that consumers need, 
then users may get too frustrated to further interact with the website and decide to go 
someplace else to fulfill their needs. This can be damaging to a business that focuses on 
e-commerce and relies heavily on their website for revenue. Furthermore, website 
designers need to take colors into consideration as well. Like previously mentioned, 
visual design has a strong influence on product quality and perceptions of a business 
(Wells et al., 2011). So, using grayscale over the actual product’s colors may create 
negative thoughts in users about the business’s integrity, and may lead users to leave the 
site and seek other sources that provide accurate visuals and attractive themes on their 
websites. Therefore, it’s important for designers to consider the psychological effects of 
color because colors could either cause positive emotions such as attraction and trust or 
negative emotions such as frustration. Overall, it’s crucial for website designers to use 
proper information design and visual design. These elements can help determine whether 
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a website is fully engaging and attractive for consumers to continue with and use the 
website in its entirety.  
6. Limitations  
Due to the nature of this study, several limitations were found while gathering the 
data and interpreting the results. The biggest drawback was the use of a within-subject 
design instead of a between-subject design. Because every participant interacted with all 
four versions of the website, they could have easily guessed what the manipulations and 
hypotheses were, entailing they could have provided results that were based on demand 
characteristics (when participants figure out what the study is measuring, so they answer 
in a way that gives researchers “right” answers) (Morling, 2017, p. 322). A between-
subject design could have lessened this risk by only having a participant look at one 
version of the website instead of all four. Some argue that a within-subject design is too 
risky, and therefore too controversial to use (Skulmowski et al., 2016). Still, with a 
between-subject design, more participants would have had to been used to get a more 
reliable sample size. This study used 41 participants’ data, so this would mean that the 
researcher would have needed 164 participants to get a similar sample size. This was not 
feasible under the limited resources (mainly time) available to the research. Nevertheless, 
though the design chosen was reasonably used, the within-subject design still could have 
affected the validity of the results that were gathered.  
A lack of a natural setting could also have been a limitation in this study. Since 
the participants were using the websites in a test environment instead of a personal 
setting, the results found may not represent what would occur when an aspect of website 
was in fact frustrating. Though the results did imply that there were frustrating elements 
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in the website, a more natural setting where users were looking for information out of 
desire would have given a more meaningful result.   
Another limitation encountered in this research was the possibly of a halo effect. 
A halo effect occurs when the perception of one variable is affected by the perception of 
another variable which should be independent but is not (Skulmowski et al., 2016). This 
may have happened when we ran an analysis of users’ perception of visual quality, which 
can be found on pages 23-25. The results showed that participants rated the versions 
higher that had adequate information compared to the versions that had less information 
when the visual design was grayscale. It is possible that participants thought the extra text 
information improved the visual quality of the website, but this finding may also have 
been caused by a halo effect. 
Due to time constraints and inexperience of the researcher, not all the website 
design elements were tested in this research. The researcher used the hosting site Wix to 
make the four versions of the website (Abrahami, 2006). Because of lack of knowledge 
of the researcher as well as limited capabilities of manipulating the website attributes, 
navigation design was excluded from the study. The researcher was unable to design a 
website that allowed navigation to be poorly constructed. Also, if navigation would have 
been included in the study, then eight versions of the website would have to been made. 
This means that more time, effort, and participants would be needed to get the same 
amount of data that was gathered with just the two design elements. Still, if navigation 
design would have been included in the research, then the results may have turned out 
differently and possibly more demonstrative of overall website design.  
30 
 
Though the questions in the questionnaire were validated in previous studies, 
some had to be changed to better fit the study. With this, there may have been a chance 
that the validation of the questions was eliminated or weakened. Sadly, the researcher did 
not take this into consideration at the time of the experiment, so the data may have been 
affected.  
The sample used in this research was not representative of the online user body. 
First, the sample was not drawn at random. Second, the aspects of the participants were 
not equally divided or acknowledged. While students from different backgrounds (major, 
race, etc.) agreed to participate, all participants were roughly around the same age and 
had about the same education level. This means that younger and older users as well as 
users with different education backgrounds did not participate in the study. Though 
numerous studies in the past have used students at the college level as their population, it 
still leaves out other factors such as culture, income, and so on that could affect the level 
of experience that participants have with technology (Hasan, 2016). Another aspect not 
considered are cultural differences in users. For instance, colors have different meanings 
throughout the world. So, one color in one country may not illicit frustration but in 
another country it would (Cyr et al., 2010). The University of North Georgia is known for 
its international relationships as well as having international students. Though not 
assessed during the experiment, multiple races participated in the research, so different 
cultural backgrounds may have been present in the results. Since this was not 
investigated, the researcher does not know if this had any impact on the data collected. 
Also, since most of the sample body were female, the male population was not fully 
represented. Having mostly female participants could have affected the results. Still, 
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gathering an equal amount of female and male participants would have been challenging 
to accomplish since the researcher did not have control over who participated in the 
study. Students signed up for the study on their own free will.  
Lastly, like previously mentioned, the researcher had little prior knowledge of 
website design. She had only some experience with another project during her time as an 
undergraduate. Because of this, the website’s design may have not been designed at the 
skill level that was needed to design websites that are considered of high quality. The 
quality of the websites therefore could have influenced the participants’ answers. Still, it 
could have cost the researcher a lot of money to hire someone with experience to create 
the different versions of the website. The researcher did not have access to these kinds of 
funds. On the other hand, the websites did an adequate job at providing results, so there is 
the possibility that the participants perceived the overall layout of the website as decent.  
7. Future Directions 
With the above-referenced limitations, future studies would be beneficial. Since 
navigation design was excluded from the study, future research could use all three design 
elements (information, visual, and navigation) to see if navigation would have an impact 
on user frustration to produce a different result when bundled with the other two 
elements. Though Hasan (2016) found a correlation between irritation and the three 
design elements when poorly constructed, there may be a chance of finding results 
through ANOVA analysis that provides an interesting picture for researchers.  
Another opportunity for further research would be an examination with a 
between-subject design instead of a within-subject design. Past research has shown that a 
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within-subject design has a high chance of revealing the study’s purpose to participants 
(Skulmowski et al., 2016). Therefore, by using a between-subject design, the results 
could potentially give the research more solid data and stronger evidence of website 
design elements causing frustration in online users.  
Experiments could also be performed on other variables and other aspects of color 
and adequate information. With visual design, tests can include the quality of images 
used, fonts, header images, and so forth. Instead of information adequacy for information 
design, an examination could be done of correct/incorrect information, information 
provided in dropdown menus, and so forth. Furthermore, with the color and adequate 
information variables, a more in-depth analysis could reveal whether the variables have 
any influence on each other. This could be accomplished in different ways, such as 
testing different colors with different amounts of information. This study only tested each 
construct at a general level and could have gone more in depth. Thus, an opportunity is 
given for future research to test which shades of colors work best and specifically what 
amount of information inflicts less frustration. This may further lead to see if the two 
constructs generate a halo effect between each other. This would be beneficial for website 
designers to know because one small frustrating element could greatly impact the overall 
success of their websites. Another aspect of the color variable worth investigating is 
seeing if only certain areas designed in grayscale cause frustration. During the data 
collection, some participants mentioned that they liked the black and white images on the 
landing page though they disliked the entire website being gray. A study can be 
conducted on this phenomenon to see if using grayscale and spectrum colors together 
would have any effects on users.  
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Lastly, gathering a more representative sample would be beneficial in extending 
this research’s concept. College students, the respondents in this study, tend to be more 
tech savvy due to the nature of universities using technology with their courses. It would 
be interesting to discover if the quality of website design elements would have more of an 
impact on older generations that did not grow up with the internet versus younger 
generations that have never known a time without it. Also, culture could lead to different 
results when dealing with frustration. Doing experiments on a broader scale would be 
worth looking into.  
8. Conclusion 
In this study, the researcher acknowledged the importance of website design and 
strove to investigate whether poor visual design (color) and poor information design 
(inadequate information) could cause frustration in online users. Driven by previous work 
done by Hasan (2016), this study extended his work by testing a similar construct but 
using a causal experiment instead of a correlation test. Previous works have mainly 
focused on correlational investigations, but this study took a different approach by using 
manipulated variables and causal examinations to deliver stronger results for future 
consideration. The results of this study indicated that grayscale and inadequate 
information have a significant effect on frustration in users. While pinpointing which 
design elements produce positive emotions is important, it is still crucial to investigate 
which website aspects generate negative emotions in users, so those issues can be 
corrected (Azeem, 2012). To conclude, designers should consider what color and 
information facets could cause frustration in users so that they can deliver successful 
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Institutional Review Board (IRB) 
 
 IRB Form 3.1 








Primary Investigator: Hannah Laubler  
Faculty advisor: Dr. John Dewey 
Introduction: 
You are being asked to participate in a research study being conducted by researchers in 
the Departments of Management & Marketing and Psychological Sciences at the 
University of North Georgia. Your participation in this study is entirely voluntary. Please 
read the information below and ask questions about anything you do not understand 
before deciding whether to participate.  
Purpose:  
This study is being conducted to see if visual and information design of a website can 
influence perceived frustration. 
Procedures: 
You will be asked to do several tasks on a few websites, and when completed, you will 
be asked to take a few short surveys.  
Compensation for Participation: 
You will receive one half-credit for each 30 minutes of participation time via the SONA 
system. If you withdraw from the study before completing it, you will still receive credit 
depending on how much time you put in.  
Risks/Benefits: 
This study involves no more than minimal risk. Other than receiving research credit 
required for your courses, you will not directly benefit from this research. 
Confidentiality: 
Your study data will be handled as confidentially as possible.  If results of this study are 
published or presented, individual names and other personally identifiable information 
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will not be used. To minimize risks to confidentiality, we will do our best to ensure that 
no personally identifying information will be recorded that can be linked to your data.  
Your participation (but not how you performed or whether you completed the test) will 
be recorded in the SONA system, which will be available to your professors to use as part 
of your grade. The SONA System information will not be connected to the data collected 
during this study. Instead, the data will be labeled using anonymous participant codes. 
Voluntary Participation: 
Your participation in this study is voluntary.  Even if you decide to participate, you may 
withdraw from the study without penalty at any time during or after the study. You may 
have the results of your participation, to the extent that the can be identified, returned to 
you, removed from the research records or destroyed. 
 
Statement of Consent: 
I understand the procedures described above. My questions have been answered to my 
satisfaction, and I confirm that I am age 18 years or older and I agree to participate in this 
study. I have been given a copy of this form. 
 
   
Participant’s Signature  Date 
   
Researcher’s Signature  Date 
 
Questions or problems regarding your rights as a participant should be addressed to the 
supervising faculty member:  
 




 Hannah Laubler 
 E-mail: hklaub8394@ung.edu  
 Phone: 706-429-5085 
 
Questions or problems regarding your rights as a participant should be addressed to Dr. 
Lisa Jones-Moore, Chair of the Institutional Review Board, University of North Georgia, 





Experiment Materials  
 
Treasure Hunt Form Example  
 
Participant #: __________________________ Date: _____________ 
Age: ___________________ Gender: _____________________ 
Four versions of a website will be brought up on separate tabs. Please open the first tab 
(leftto right) and answer the first four questions below. After completing questions 1-4, 
fill outone of the survey sheets that will be given separately. You will then repeat this 
process for the remaining three tabs, answering questions 5-8 for the second website (and 
then completing a survey sheet); answering questions 9-12 for the third website (and then 
completing a survey 
sheet); and answering questions 13-16 for the fourth website (and then completing a 
survey sheet). 
Please ask researcher if you have any questions. 
 





2. Find the "About us" section of the website. When was Dahlonega founded? Name the 




















6. Find the "Return Policy" of the store. How many days and what requirement does the 









8. Find the "Dressing Favorites-4 Pack" product. What are the flavors that are included as 




9. Find the store's contact information. What is store's phone number? 
Phone number: 
 





11. Find the "Paddle Faster, I Hear Banjo Music" t-shirt. What's the item's SKU number? 









13. Find the store's privacy policy information. What security program does the site use? 
Program: 
 
14. Find the "North Georgia Mountains: Pocket Companion" product. What year was it 



















Participant #: __________________________ Date: _____________ 
 
1. I find the information on this site to be well organized. 
A) Strongly disagree 
B) Disagree 
C) Neither agree nor disagree 
D) Agree 
E) Strongly agree 
 
2. All product options, product attributes, and product information are well presented. 
A) Strongly disagree 
B) Disagree 
C) Neither agree nor disagree 
D) Agree 
E) Strongly agree 
 
3. Information regarding the business is not easily understandable. 
A) Strongly disagree 
B) Disagree 
C) Neither agree nor disagree 
D) Agree 







4. The screen design (i.e. colors, layout, etc...) is attractive. 
A) Strongly disagree 
B) Disagree 
C) Neither agree nor disagree 
D) Agree 
E) Strongly agree 
 
5. The website looks professionally designed. 
A) Strongly disagree 
B) Disagree 
C) Neither agree nor disagree 
D) Agree 
E) Strongly agree 
 
6. The color schemes were not attractive. 
A) Strongly disagree 
B) Disagree 
C) Neither agree nor disagree 
D) Agree 
E) Strongly agree 
 
7. Overall, I felt frustrated with the website. 
A) Strongly disagree 
B) Disagree 
C) Neither agree nor disagree 
D) Agree 




8. Overall, I found this website well-designed. 
A) Strongly disagree 
B) Disagree 
C) Neither agree nor disagree 
D) Agree 
E) Strongly agree 
 
9. I felt content with the website as a whole. 
A) Strongly disagree 
B) Disagree 
C) Neither agree nor disagree 
D) Agree 
E) Strongly agree 
 
